Microscopic analysis of arterial microsphere distribution in rabbit liver and hepatic VX2 tumor.
Microspheres conjugated to radioisotopes and chemotherapeutic agents are playing an important investigative and clinical role in the management of metastatic neoplasms. The purpose of our investigation was to histologically assess the basis for regional intra-arterial microsphere therapy, by comparing the spatial distribution of microspheres in the tumor and liver of experimental models of hepatic metastases. Three New Zealand white rabbits with hepatic VX2 tumor implants were arterially injected with hepatic doses of either 15 or 30 million blue-dyed, polystyrene microspheres (27 microns-diameter). Microscopic examination of random liver and tumor samples revealed that 6-12 times as many microspheres were embolized within tumor than in normal liver (p less than 0.002). The majority of microspheres aggregated into clusters of various size within liver and tumor vasculature, though analysis of cluster sizes illustrated an exponentially skewed distribution toward isolated microspheres. Approximately eight times as many clusters were observed in tumor than in liver (p less than 0.008). Finally, a morphometric analysis was used to quantitate the minimal distances separating microsphere clusters, the intercluster distance (ICD). Analysis of over three thousand intercluster measurements revealed a median ICD approximately five times lower in tumor than in liver (p less than 1 x 10(-8)). This microquantitative analysis provides a fundamental description of how regional intra-arterial microsphere therapy allows the targeted delivery of microspheres to neoplastic tissue, to potentially improve the therapeutic index in the treatment of hepatic metastases.